Introduction
There is growing awareness among government, business, and academic leaders that reengineering the form, organization, and functioning of cities to be more efficient, equitable, and resilient is potentially the most effective way to achieve global sustainability goals. Cities are where most people live, most consumption occurs, most waste is produced, most economic disparity is displayed, and the largest populations are exposed to natural disasters, including climate-induced destruction. Well-designed urban systems can provide considerable savings in energy, water, and material use because of economies of scale and reduced need for transport of resources. Historically, cities have also provided pathways for large numbers of rural residents to escape from poverty. However, finding the necessary solutions to these urban problems requires not only technological advances but also unprecedented coordination across disciplines (such as engineering, economics, law, and natural and social sciences), sectors [government, corporate, academic, and nongovernmental organizations (NGOs)], and departments within individual governments, companies, and universities. New urban initiatives are emerging on an almost daily basis from all of these sources (e.g., C40 Cities [1] , Smarter Cities* [2], the Urbanization and Global Environmental Change project [3] , and Urban Ecomap [4] ), but no single organization or person can monitor all of them, let alone synthesize their best points to accelerate progress toward urban sustainability.
Thus, just as important as advancing the technology for urban infrastructure management is finding ways to integrate and translate urban information from diverse sources into forms that are most useful to decision makers. This paper cites examplesVseveral from Phoenix, Arizona, the fifth largest city in the United StatesVthat illustrate new ways to coordinate the assorted multisector inputs needed to make critical decisions about the future of metropolitan regions. These approaches include the use of immersive visualization facilities to help policymakers evaluate complex urban management choices and the regular convening of sustainability managers from across a metropolitan area to exchange best practices that facilitate environmental protection and efficient management. The approach also includes the collection, compilation, and web-based presentation of standardized urban data sets to help cities measure their progress toward sustainability goals, as well as the use of remote-sensing data to characterize and organize urban form and function into an underlying taxonomy that allows city governments to identify appropriate global partners. Joint solicitation of funding for urban sustainability initiatives through collaboration among academic, corporate, and municipal organizations is also considered, along with the incorporation of operational data from urban-based companies to provide new insights into how cities work. Ultimately, new funding, governance, and communication mechanisms are needed to help monitor and coordinate all of the approaches currently being used to help cities achieve more sustainable outcomes.
Roles of different sectors in managing urban systems
The complexity of urban systems extends from their physical infrastructure to their governance, financing, and social institutions. In most cases, planning and management of all of these components is coordinated by municipal governments. However, federal, state, regional, or provincial levels of government oversee how the city establishes interfaces with other jurisdictional scales. Companies whose businesses provide municipal services such as water delivery, electricity generation, telecommunications, and solid waste disposal can also significantly influence the planning and day-to-day running of a city. The social network that protects citizens' interests is supported by a range of NGOs and government offices. Urban research universities can also be important players in generating new initiatives and spurring economic development, as well as serving their primary function of training future members of the workforce.
These four main sectorsVgovernment, corporations, NGOs, and academiaVplay complementary (and, in some cases, competing) roles in helping cities achieve sustainability goals. For instance, government at all levels is responsible for funding programs, overseeing the management of resources, protecting citizens' interests, regulating companies, and negotiating with external bodies. Corporations employ workers, invest in new technologies, and contribute to public causes. NGOs advocate on behalf of citizen groups, inform the public about risks, defend minority interests, and solicit funds from private and public sources. Academic institutions educate the public and their enrolled students, promote the discovery of new innovations, convene on-and off-campus groups, and integrate ideas from across disciplines. These sector descriptions are admittedly generalizations; not all functions are mutually exclusive. In addition, there are other important stakeholder groups such as small and medium enterprises and neighborhood associations that are more dispersed and less well organized than major corporations but that can also have significant influence on how cities function.
Helping cities achieve more sustainable operations and management can involve all of these inputs, although the different sectors commonly lack the relationships and communication mechanisms necessary to identify shared opportunities. The following sections of this paper illustrate examples of cross-sector cooperation, mostly from Metropolitan Phoenix, which might serve as models for other urbanizing regions, particularly those in economically advanced countries.
Visualization as a cross-disciplinary urban policy enabler
Cities are among humankind's most complex creations [5] . Determining how individual parts of urban systems can be optimized requires an understanding of their interrelations. In many locations, professionals in municipal departments (e.g., transportation, air quality, water supply, housing, and public health) are unable to routinely interact with counterparts in other divisions of city government due to a lack of time, staffing, or prioritization. Similarly, consultants that work with these groups tend to be specialized, and although larger companies may have experts in many different aspects of urban function, those individuals do not regularly deal with one another. Many universities have research emphases on urban infrastructure and governance, but here, again, professionals in one field often tend not to cross disciplinary boundaries.
This lack of communication becomes particularly problematic when technical models are used to make forecasts about future urban needs and conditions. For example, the most sophisticated regional transportation scenarios may lack references to water supply, although the location of future highways and rail lines may strongly affect watershed health. Similarly, most air-quality forecasts do not consider ecosystem impacts because atmospheric chemists and ecologists often do not commonly communicate in a shared Blanguage. [ As part of an urban planning and vision initiative called Greater Phoenix 2100 [6] , Arizona State University (ASU) launched a facility in 2005, which is called the Decision Theater (DT) [7] . The DT is a decision-support system designed to serve as an interface between the technical expertise of the university and societal policy needs. The DT was intentionally located off campus to provide easier access for community members. While most of the original staff had computer science and math backgrounds with emphases on computer-aided visualization, subsequent hires included people with experience in communication, psychology, and application areas such as urban design and water management.
With its emphasis on clear and simple graphical outputs, the DT allows experts from different domains to understand one another's model results, thus creating an environment in which specialists from different fields can design and explore complex future scenarios [8] . Successful applications to date implemented by Arizona cities have included planning of building-height-restriction ordinances in Tempe, assessments of noise pollution associated with increased air traffic over a planned subdivision in Mesa, correlating the occurrence of West Nile virus with the location of abandoned swimming pools in Phoenix, evaluating tradeoffs between secure future water supplies and landscaping and lifestyle choices in metropolitan Phoenix [9] , and planning for a possible outbreak of pandemic flu on the campuses of ASU [10] . Former Arizona Governor (2003) (2004) (2005) (2006) (2007) (2008) (2009) ) Janet Napolitano urged all of her state-agency heads to find ways to use the DT to help envision future conditions of the systems they oversaw. The Tempe City Council has held official public hearings in the DT, as have the State of Arizona's School Redistricting Commission and participants in various disaster preparedness exercises organized by the U.S. Department of Homeland Security.
From a city manager's perspective, a facility such as the DT can help departments better understand how different components of an urban system interact and how they can jointly address problems that might not be solvable in isolation. Politicians can use the DT to show their constituents the implications of alternative policy options, and NGOs can use it to educate decision makers about their causes [11] . Full realization of the potential of a policy-oriented visualization facility such as the DT requires complementary web-based and handheld tools that overcome the requirement of being physically present. The most sophisticated example to date of this kind of remote application is WaterSim, which is a system dynamic framework for evaluating water scenarios. While the full version of this program is deployed on the seven screens of the DT, an online edition can be accessed as well [12] , greatly expanding the scale of its potential user community. ASU and local power utility companies are now finalizing an energy application called AzSMART that will similarly allow future scenarios for energy supply and demand to be assessed in the DT immersive environment or remotely via desktop, laptop, or personal digital assistant.
In its five years of operation, the DT has generated considerable interest from urban policymakers around the world. More than two dozen groups have expressed the desire to design and build their own versions of the DT, although to date, only the original in Arizona is fully operational. In recent meetings at the World Bank, it has been proposed that a global network of DTs could serve as hubs to coordinate urban vulnerability assessments, allowing government officials, advocacy groups, and private-sector representatives from cities throughout these regions to share best practices with one another. Emerging developments in visualization, connectivity, computing, and telephony technology could facilitate the expansion of such dialogs to allow the global exchange of ideas about ways to achieve urban sustainability.
Exchange of urban sustainability information across individual regions
As cities and policymakers attempt to incorporate more sustainable practices, the need for regional cooperation increases. Solutions to problems such as transportation inefficiency, low-carbon energy generation, sustainable water supply, and inequitable distribution of pollutants that affect air quality all tend to be cross-jurisdictional. However, neighboring cities in many urbanizing regions are in the habit of competing with one another from the desire to increase local sales tax revenue, employment rates, teacher quality, and dollars for infrastructure. In contrast, the most successful regions are those that can go beyond these parochial interests and develop a comprehensive and geographically extensive strategy for sustainable economic development. The inappropriateness of this competitive stance is particularly apparent as cities strive to become as Bgreen[ as possible (e.g., strive to become concerned with environmental protection or conservation). The cities of Metropolitan Phoenix have not been known as leaders in sustainable urban management. However, until recently, each focused on becoming more environmentally conscious than its neighbors, although collectively, they were far behind the leaders.
In 2008, after studying the practices of many of the most sustainable communities around the world, faculty and administrators in the Global Institute of Sustainability at ASU organized a Sustainable Cities Network (SCN) [13] for all of the cities in Greater Phoenix. Acting as an honest broker, the university began to convene regular meetings of the sustainability managers for all of the roughly 30 municipalities and American Indian tribal communities in the region. The purpose of these sessions was to allow these officials to share best practices as appropriate for the climatic, political, and economic characteristics and challenges of the region. General meetings, which are held twice a year, typically cover a range of topics, such as solar energy, recycling, or next-generation lighting. Outside experts from cities with more experience in implementing sustainable practices have been invited to speak. Committees dealing with specific topics such as water treatment and energy efficiency meet every two months. A steering committee that meets more frequently is emerging as a unique resource for guiding regional policy.
In its first 18 months, the SCN has shifted the sustainability dialog among cities in Metropolitan Phoenix from mostly competitive to largely cooperative. As an example, cities have increased their partnerships with the economic development agency of the region (the Greater Phoenix Economic Council) and with ASU to recruit companies involved with Bgreentech[ (i.e., environmental conservation technologies). In late 2009, Suntech, which is the largest solar module manufacturer in the world, announced that it would open its first non-Chinese manufacturing plant in Goodyear, one of many fast-growing communities on the west side of Metropolitan Phoenix. In its press release, Suntech officials cited the supportive business climate, solar research strength of ASU, and favorable energy regulations as reasons for its decision. The SCN demonstrates the growing move from competition to cooperation among neighboring cities in regions seeking recognition for their green practices. The next stage in this evolution is for regional partnerships such as the SCN to form affiliations across the United States and around the world. A new organization called the Urban Sustainability Directors Network seeks to play such a role.
Deriving a standardized set of urban indicators
Because most cities measure different parameters in different ways for different purposes, the data sets that planners and managers depend on are rarely uniform from one urban area to another. This complicates intercity comparisons with regard to progress toward various management, quality-of-life, and sustainability goals. As compiled in [14] , more than a dozen attempts have been made to establish a common set of urban indicators, but so far, none of these has been accepted widely enough to become a de facto standard.
To overcome this limitation, the World BankVin collaboration with the United Nations Habitat (UN Habitat), the Japanese Trust Fund, and the Canadian GovernmentVorganized a four-year consultative process with representatives from nine large cities in Brazil, Canada, Colombia, and the United States, to identify a set of common indicators on which all participants would be willing to collect and report, on a regular basis. These needed to be sufficiently easy to compile in order to avoid incurring significant financial or temporal costs, as well as sufficiently useful in order to attract eventual adoption by large numbers of participants. The outcome was the launch in October 2008 of the Global City Indicators Facility (GCIF) [15] , which is a program based at the University of Toronto that encourages the measurement of common parameters by cities around the world.
The GCIF provides guidance in how to assemble these data and hosts web-based data sets provided by the participating cities. The plan for the GCIF is to become a globally accepted resource for urban managers to exchange best-practice information. This is related to a larger set of initiatives undertaken by the World Bank (with UN Habitat), ICLEI (Local Governments for Sustainability [16] ), and other nongovernmental organizations to help assess the vulnerability of global cities to climate change and natural hazards and to develop adaptation strategies appropriate for available financial and political resources.
Using remote sensing to create taxonomies of urban form and function City managers rely on many different types of data to guide their decisions. Over the past two decades, geographic information systems (GISs) have emerged as the standard way of tracking and compiling geospatial observations of urbanizing regions. Models that use GIS databases to generate alternative future scenarios are becoming more widespread. Most of the data sets that the GCIF and similar programs seek to compile are collected by local government agencies in the course of their normal administrative practices.
To give city managers a more comprehensive understanding of how their cities function and of the risks they confront requires additional types of information. Among the most important of these are satellite-based remote-sensing observations, which provide multispectral measurements of surface and atmospheric characteristics. These properties, in turn, can help planners derive a host of up-to-date land-cover attributes that can be related to vulnerability to the urban heat-island effect (in which metropolitan areas can become significantly warmer than surrounding rural areas), river flooding, sea-level rise, desertification, water shortage, air pollution, and other natural and anthropogenic hazards. Systematically collected remote-sensing observations potentially constitute one of the best bases for comparing the cities of the world and gauging their progress along pathways to sustainability. However, urban management applications of these data are not yet straightforward.
Angel et al. [17] published an atlas of remote-sensing images of 120 urban areas using simple processing of Landsat data from the visible spectral range to depict the basic shapes of cities. They examined two time steps per city in order to estimate a rate of change for the boundaries of the urbanizing regions in which these cities reside. This compilation, which was commissioned by the World Bank, has been widely referenced by international development agencies.
A more analytical and quantitative approach has been taken by the 100 Cities Project, which was funded by the National Aeronautics and Space Administration (NASA). This project has been concerned with compiling uniform, synoptic daytime and nighttime views of more than 100 urban areas over the past decade using the Advanced Spaceborne Thermal Emission and Reflectance Radiometer thermal infrared instrument [18] . The 100 Cities Project has now expanded to provide a framework for a wide variety of satellite-and aircraft-based remote-sensing information about urban areas in order to derive up-to-date assessments of their form and development. For instance, the project has calculated the portions of urban areas covered by roads, buildings, water bodies, bare soil, and different types of vegetation. ASU scientists have also used this database as the foundation for establishing global collaborative relationships with research groups in many of those cities.
None of the sensors used by the 100 Cities Project or other satellite-based remote-sensing studies of cities were originally designed with urban processes as their primary target. As a result, they are not optimized for detecting the kinds of materials and processes of most relevance to urban planners. As the importance of cities to global sustainability and climate strategies becomes more widely recognized, the possibility exists to have future remote-sensing missions carry dedicated instrument packages that can reveal the changing nature of urban surfaces and atmospheric conditions. Such BCitySats[ could provide improved inputs for monitoring and modeling programs intended to help cities become more sustainable. Because their primary focus is on cities, they would be able to collect urban data sets more frequently than is currently possible.
This kind of initiative, with a price on the order of $150 million (U.S.), would require a large degree of cross-sector cooperation. Municipal governments (or NGOs representing them, such as ICLEI or the World Bank) would need to form partnerships with federal agencies such as NASA, the U.S. Centers for Disease Control and Prevention, the U.S. Environmental Protection Agency, and the European Space Agency. Academic institutions would have an important role in defining the types of research questions to be addressed, whereas the private sector (mostly aerospace companies) would provide input as to the types of sensors that could be used to meet mission objectives.
Cooperative grant applications for urban sustainability funding
The most substantial potential source of funding for urban sustainability initiatives in many countries, including the United States, is the federal government. Different sectors have access to different specific grant programs. Typically, proposals in response to such solicitations do not cross sectors. However, having universities, municipal governments, NGOs, and companies respond in concert can result in powerful leveraging of expertise and resources, making proposals more competitive.
In 2009, Arizona's largest city (Phoenix), largest private utility [Arizona Public Service (APS)], and largest university (ASU) jointly responded to a competitive Notice of Funding issued by the U.S. Department of Energy (DOE). The proposed project seeks to transform the local energy market through the installation of new technology, public education, and creative financing mechanisms along a 10-mi stretch of the recently opened light rail transit system. The DOE program is intended to help city governments encourage their residents to reduce energy consumption while also generating jobs. By partnering with academic experts, Phoenix was able to incorporate innovative concepts that university faculty members had developed through their own research and teaching programs on energy efficiency, solar technologies, and building design. Working with utility specialists, the city was able to develop new financial incentives to encourage landlords, real-estate developers, and individual residents to participate.
In April 2010, the Energizing Phoenix project was selected to receive $25 million. The timing of the grant was particularly opportune because the rapid downturn in the regional economy decreased the available funding pool for programs to reduce energy consumption and greenhouse gas emission.
Aside from resulting in a large influx of federal resources, the proposal preparation process had the additional benefit of leading to other collaborations involving Phoenix, ASU, and APS. Working on large initiatives of this type is one of the best ways to foster the exchange of ideas and build trust across sectors and institutions in cities. Typically, one or more of the participants have to consider factors beyond their immediate interests to make such partnerships work. For example, ASU, which did most of the proposal preparation, will only receive a small fraction of the awarded funds. However, being able to take part in this kind of major sustainability project will increase the university's credibility when applying for other research grants or when it approaches other municipal governments or agencies to collaborate. It also helps the university fulfill its public service mission. Similarly, APS might actually see a decrease in short-term revenue from the increased energy efficiency once the plan is fully implemented. However, APS will also likely experience long-term benefits from avoiding the construction of additional electrical generating capacity and because participation is considered favorably by some regulators, environmental interest groups, and customers.
Many other collaborative projects of this type that improve the efficiency of individual cities worldwide are being implemented in partnership with information technology firms, architectural design firms, and accounting firms such as IBM, Cisco, Accenture, Siemens, and Arup and with international NGOs such as Energy Foundation and ClimateWorks. To date, global multinational corporations have been less actively involved with cities in developing countries, but this gap can be partly filled by NGOs. For instance, in 2008, the Energy Foundation launched the China Sustainable Cities Program [19] , which makes grants to Chinese cities and their partners for developing energy-efficient urban policies. It is also less common for universities to have as central a role in these projects, as has been the case in Phoenix. However, local academic researchers could provide much-needed and relatively inexpensive expertise for poorer cities lacking large or sophisticated planning staffs, both in the United States and abroad.
Using private-sector data sources in academic urban research For decades, cities have generated considerable interest among academic scientists focused on understanding complex systems [5] . One of the challenges of urban systems research is obtaining relevant and timely data. Companies that do business in cities collect information that is not routinely incorporated into traditional research protocols. ASU researchers have begun discussions with several of these companies whose products or services play key roles in the ways cities function and evolve. Three examples are cited here.
As a first example, the fifth largest home builder in the United States, KB Home, has emerged as one of the most environmentally sensitive members of its industry. For instance, it has partnered extensively with the Environmental Protection Agency Energy Star** program incorporating energy-efficient appliances into all the homes it sells. KB Home is currently having discussions about possibly allowing one or more future real-estate developments to be included in the urban ecology research plans of ASU. The idea would be to measure and monitor a variety of environmental parameters before, during, and after construction of new communities. KB Home is also considering using some of its communities as test beds for energy-efficient technologies and practices such as backup battery storage for rooftop solar energy systems. Because suburbanization in the United States has such a large impact on land-use patterns, energy, water and material consumption, and economic development, this kind of novel partnership could serve as a model for advancing the overall urban research agenda of the nation. It also could allow KB Home to demonstrate its corporate interest in minimizing the environmental footprints of their construction.
As a second example, consider waste management. The proportion of recycled material within a solid-waste stream is one of the most widely cited measures of how sustainable a city's practices and citizens are. However, the actual calculation of those diversion metrics is fraught with uncertainty. Furthermore, the factors influencing recycling behavior by consumers and companies are not well documented [20] . Waste Management (WM) is the largest recycler of municipal solid waste in North America processing more than eight million tons of recycled waste per year. WM has contracts with many of the cities within Metropolitan Phoenix. As with most modern waste collection and disposal companies, WM weighs its trucks before and after they complete each route, allowing WM to correlate diversion rates under different conditions (e.g., neighborhood income and education levels, weather, and home ownership).
ASU scientists are having discussions with WM leadership about gaining access to this extensive database in order to observe which factors most strongly influence recycling. WM has also expressed a willingness to conduct controlled surveys and educational campaigns to determine whether and how specific neighborhoods can be persuaded to improve their recycling rates.
In a final example, we consider U-Haul. Calculating the present and future ecological footprints of cities in the United States requires accurate estimates of urban population. These figures are strongly influenced by the mobility of individuals, families, and companies from one part of the United States to another. Standard national census data, which can be used to infer moving trends, are only collected once per decade. However, the U.S. Census Bureau also estimates moving rates on a more frequent basis. Major van lines compile operational information annually. These trends reflect the behavior of the wealthiest portions of the population. Lower middle class and lower class families and individuals that cannot afford full-service moving companies instead rent trailers from companies such as U-Haul. U-Haul tracks every transaction involving all of its trailers, including trailer sizes, where they are picked up, and where they are dropped off. The resulting rich database offers a high-resolution window into the mobility of Americans. It has not been used in any sociological or demographic studies to date. ASU geographers have recently received approval from U-Haul executives to use their transport data for studies of urbanization trends. This is another example of an untapped information resource that can reveal important patterns associated with urban sustainability.
Promise of cross-sector collaboration
The examples cited here of cooperation among different levels of government, companies, NGOs, and universities, as summarized in Table 1 , are representative of growing numbers of sustainability initiatives taking place in urban areas. Establishing such partnerships requires time, trust, resources, and, in many cases, serendipitous opportunities. It also depends on recognizing that members of different sectors have different motivations in pursuing sustainability goals. Government officials want to provide services, streamline operations, balance budgets, and avoid risk. Companies try to expand their profits and markets while improving their reputations. NGOs seek to fulfill their specific missions by empowering the groups and the causes they represent. Universities have overlapping responsibilities to educate students and the public, conduct cutting-edge research, and perform public service, all of which play a role in the pursuit of urban sustainability objectives.
An inherent assumption associated with these cases is that organizations from different sectors and geographies will readily share information with one another, recognizing that such exchanges of intellectual capital will be to everyone's advantage. However, competitive motivations may interfere with the kinds of collaborative relationships described here. For instance, academic researchers may choose to withhold data or observations that might give other urban investigators insights that could increase the chances of the urban investigators' science grants getting funded or their papers getting published. Similarly, corporations operating in cities, or with urban data streams, function within a highly competitive financial environment. As a result, they may be reluctant to release what they consider to be proprietary observations and measurements of urban systems.
One of the most encouraging aspects of urban governance throughout the world is that individual mayors, city councils, and municipal governments are trying a wide range of innovative activities to simultaneously improve their efficiency, reduce their consumption, serve their residents, and protect their environments. However, the challenge associated with this experimentation is that there are insufficient opportunities to share the resulting best practices. As a consequence, many cities spend time and money reinventing approaches that have already been tried by others. Large NGOs such as ICLEI, the World Bank, and UN Habitat can assume leadership with respect to distributing the relevant information through websites and reports. Similarly, funding sources such as private foundations and federal mission agencies can publicize the results obtained by the recipients of their grants. Academic researchers tend to publish their findings in scholarly journals, which are less likely to be read by urban practitioners.
Another way to overcome this limitation on dissemination is for individual cities and their partners to package their urban sustainability success stories into toolkits or portfolios that outline the general applicability of locally derived results. For instance, based on the above examples, the municipal governments in Metropolitan Phoenix and their partners might make the following suggestions to cities in other regions. As a first suggestion, another city should create some sort of decision-support space such as the ASU DT, where advanced visualization could be used to link different types of urban models and their applications. Such a facility could be built in partnership with one or more local universities, NGOs, or companies and could be connected through high-speed telecommunication links to similar sites in other cities addressing analogous issues. In addition, these other municipalities within their metropolitan area should meet regularly to share best practices for achieving sustainability and other common goals. The convening organization could involve one of the cities, a county, a regional or state agency, a prominent NGO, a university, or a newspaper, a television station, or other media outlet. Another suggestion would be to join international alliances such as the GCIF and collect uniform data in agreed-upon ways so that local conditions could be understood in a global context. Participation in this kind of program could also help establish partnerships with cities in other parts of the world facing similar issues. Policymakers in other cities would be encouraged to determine whether they are included within the 100 Cities program or other compendia of geospatial data and, if so, find ways to use regularly collected remote-sensing and GIS information of these projects to improve resource management. Another suggestion is to seek academic and corporate partners with whom to jointly prepare grant applications to federal agencies, global NGOs, or private foundations. Finally, other city leaders should urge local companies to share operational information with universities and research institutes in order to foster a better understanding of the urban system. This is not intended to be an exhaustive list. Rather, these are ideas generated primarily by successful cross-sector partnerships in Metropolitan Phoenix. Each city or region will have its own constructive examples to present to others. In order for cities to sufficiently improve their functioning to have a positive impact on global sustainability goals, each will need to learn from its achievements, generalize its results, and share these with their worldwide counterparts.
Conclusion
Because most of the world's population, resource consumption, economic disparity, and pollution generation are associated with cities, efficient and environmentally sensitive urban management offers one of the most direct ways to achieve global sustainability goals. The complexity of urban systems means that successful management can best be achieved through interdisciplinary coordination among different groups of stakeholders. This paper offered a number of examples of how various levels of government, NGOs, corporations, and universities can work together to improve how cities function. Each urban area will have its own unique set of solutions. Identifying a range of collaborative approaches that can be applied in different combinations to all of the world's cities would be a valuable way to promote global sustainability. 
